Animals were kept in separate cages as well as in groups. Thev were paired and weighed daily. Water was permitted ad l&turn.
No significant differences were found among the animals in terms of weight gain or ability to thrive. Some animals were kept as long as 6 weeks on a noncarbohydrate diet without apparent ill effects. Tissue preparation.
The usual enzyme preparation was made from male and female rats weighing 175-200 g obtained from Charles River Laboratories. The animals were sacrificed by cervical dislocation and the small intestine was removed. After rinsing the lumen with 150-200 ml of ice-cold saline, the intestine was everted, blotted on paper towels, and the mucosa removed by gentle scraping. The mucosal scrapings were suspended in 2.5 or 10 volumes of 0.01 M potassium phosphate buffer, pH 7.4, containing 5 mM EDTA and 0.5 mM dithiothreitol. After homogenization with a Potter-Elvehjem motor-driven homogenizer, the material was centrifuged at 105,000 X g for 60 min. Protein concentrations of the enzyme preparations (10: 1, v: w) varied from 3 to 5 mg/ml.
RESULTS
In evaluating the effects of diet on hexokinase and fructokinase activity, animals were treated as described by Stifel et al. (16). All animals were fasted for 3 days and either sacrificed or placed on special diets for 3 days and then sacrificed. Some animals were kept on special diets over 3 days, but they did not appear to show any significant differences from those sacrificed at 3 days (see footnotes, Table  1 in the ileum of starved rats. The ileum did not appear to respond to high-carbohydrate diets, but in rats fed a highcasein diet there 'was a significant decrease in hexokinase activity compared to starved animals. The unusual distribution of hexokinase is illustrated in Fig. 2 , which shows that both specific hexokinase activity and total hexokinase activity steadily increased toward the distal small intestine.
In another series of animals the effects of a high-sucrose diet on hexokinases and disaccharidases were compared (Table 2 ). The increased response of sucrase and maltase to diet reported by other laboratories (2, 5) was confirmed. However, a casein diet appeared to depress sucrase activity when compared with starved animals. A high-sucrose diet increased the hexokinase activity to the same level as occurred with the high-glucose diet and was statistically significant when compared with the casein, noncarbohydratefed animals. Thus, the response of intestinal hexokinase to diet appears to be specific for glucose, or glucose-containing disaccharides.
At least four isozymes of hexokinase are known to exist, and the distribution of these isozymes is partly tissue specific (7). Diet or exposure to substrate appears to effect the type I. isozyme except in the liver where only Qpe 0' responds to diet (6, 14). In order to evaluate the effect of diet on the molecular species of intestinal hexokinase, we first demonstrated the presence in significant amounts of only two intestinal hexokinases, types 1 and 11(19). The effect of diet on hexokinase isozymes was evaluated using these isolation techniques.
The 105,000 X g supernatant of rat intestinal epithelial homogenates was placed on DEAE-cellulose columns and the activity eluted as previously described (I 9). Figure 3 shows the typical elution pattern. DEAEcellulose chromatography not only separated the hexokinase types 1 and II, but also separated specific fructokinase from the fructose phosphorylating activity of the hexokinases.
The effects of diet on hexokinase isozymes are shown in Table 3 . The results are expressed in terms of the percent contribution of type 1 and type 1. to the total eluted hexokinase activity. Only in the animals fed a high-glucose diet was there a significant and reproducible change with a decrease in type 1 relative to an increase in type 11, a change reflected in the decreased ratio from 0.45 to 0.64 in the nonglucose-fed animals to 0.28 in the glucose-fed animals. It remained to be determined whether this change in the ratio of hexokinase isozymes on a high-glucose diet involved all the cells of the villus including the crypts or only a select group of cells most directly involved with the absorption of glucose. This possibility was evaluated by comparing the DEAE-cellulose chromatographic patterns of hexokinase isozymes from superficial and deep mucosal scrapings (Fig. 4) . It appeared that the main shift to an increased dominance of type 11 occurred in the superficial scrapings. This suggests that the increase in hexokinase activity on a high-glucose diet was primarily an increase in type 11 hexokinase and was confined to those cells in the jejunum most exposed to the high-luminal glucose concentrations.
Dietary efects on intestinal fructakinase. In contrast to intestinal * hexokinase, fructokinase appears to be localized predominantly in the proximal portions of the rat intestine (Fig. 2) . The response of jejunal fructokinase to diet was evaluated in crude enzyme preparations with a new assay at the end of a 36-hr fast, hexokinase activity was at the level of normally fed animals.
In order to define further the effect of dietary glucose on intestinal hexokinase, changes in individual intestinal hexokinase isozymes were investigated ( Fig. 3 and Table  3 ). A relative increase of .type 11 hexoki nase over ty;r(le I was found. These results confirm those of Srivastava et al. (15). However, this change was most apparent in the cells occupying the tip of the villus (Fig. 4) . This finding appears to support the contention of Mayer et al. (10) that the effeet of the high-glucose d iet is due to the local concentration of the sugar which may alter the reactivity of the enzyme or its cellular compartmentalization. The changes observed with glucose infusion by Mayer et al. (10) were quite rapid and indicated that they were not due to a true adaptive response , i.e., synthesis of new enzyme. An explanation for our findings could be that the increase in
